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PROBLEM TO BE SOLVED: To adjust the thickness of an insulating layer extending over a wide range 
and moreover, to enable implantation of oxygen ions in a silicon substrate in a short time to contrive to 
reduce the production cost of a SOI substrate, by a method wherein a mask is provided on one part of 
the peripheral edge part of the silicon substrate or extending over the whole region of the peripheral 
edge part td perform the implantation of the oxygen ions in the silicon substrate. 
SOLUTION: An Si substrate 9 is placed on a substrate holder 7, a switch SW is put on the side of the 
holder 7 and a DC bias is applied to the holder 7, in other words, the substrate O, from a DC power 
supply 12. After the air within a chamber 1 is exhausted, microwaves are introduced in an oxygen 
plasma generating chamber 2 through a raw gas introducing tube 5 and moreover, a current is made to 
flow through exciting coils 4 to apply a magnetic field to the substrate 9. Oxygen gas introduced in the 
chamber 2 is resonantly excited than electron cyclotoron to generate an oxygen plasma. The 
prescribed bias voltage (nagative voltage) is applied to the substrate 9 from the power supply 12, 
oxygen ions in the oxygen plasma are accelerated toward the side of the holder 7, collide with the 
surface of the substrate 9. collide with the lower part of the surface of the substrate 9 and an insulating 
layer is formed under the surface of the substrate 9. 
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